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(54) rWflPOMEXAHMHECKAH flOPHHPYK)- 
UJAfl TO/IOBKA fl/lfl PACWWPEHMfl TOO- 
PUPOBAHHOrO n/lACTblPfl B OGCAflHOI/l 
KOJIOHHE 

(57) TuApoMexaHMMecKaji AOpHMpyiomaa ro/io- 
bk3 a>ia pactunpeHMJi ro<t>pvipooaHHoro rma- 
CTbipn b o6caAHOM KonoiiHe. /JopHMpyiomaa 
ro/iOBKa coAepxtiT KOHyc-nyaHcoH c npOAO/ib- 
h wmm npo(J)nnbHbiMn K0HaBK3Mn, xopnyc c ca- 
Moyn/ioTH«iou4ewcfl TpySnaTOfi Ana<J)parMOw, 
CTyriCHM3TbiMM b nonepemioM C€*iennn oxna- 

MMM pd3MemeHHblMH B HMX BblABMXCHbtMH CeK" 

TopaMH. CTyneHMaTbiMM b nonepeMHOM 
ceMeHMM. 4 MA. 



HaoOpeTenne othocmtch k ycTpoMCTsaM 
Ann pGMOMTa o6caAMbix ko/iohh He<t>TRHbix. ra- 

30BWX H ApyfMX CKBajKMH C Ue/lbK) BOCCTaHOB* 
A6HMSI repMeTMMHOCTM M ynpOMHeHHfl CTeHKH 

jcoAOHHbi nyTCM ycTaHOBKM CT8AbHoro nnacTu- 
pn h co3AaHM» HanpiDKeHKoA cMcfeMbi o6caA* 
Ma» Tpy6a - nnacTupb. 

UeAb M306p6T6HHR - yBeflMMCHMe 3<t>4>6K* 
TMBKOCTM pa60Tbf fOAOBKM 33 CHCT yBC/IMS6MMJl 

paAwa/ibHoro ycM/iwfl na cecropa u y&e/uiie- 
H»e cpoxa cnyxGbi. 

Ha 4>nr. 1 npeACTaB/iena AopHnpywmaw 
roAOBxa, npOAOAbHuA pa3pe3. b TpancnopT- 
hom no/ioxemw: Ma 4>nr. 2 - AOpHupyioiitaa 
ronoBxa, o6mw& bha* b pa6oseM nonoxeHMw; 
Ha 4>mi\ 3 - to ace. nonepeMHbiw pa3pe3 npii 
pacuiMpeMMM ceicTOpoB b Tpy6e c MMHMMa/ib- 
hoA ToniuwHoii CTeiiKM; Ha 4>nr. 4 - to xce. 
nonepeMHuft paape3 npw npwxaTMw n/iacTbipa 

B Tpy6e C MaKCHMdAbHOH TO/llUMHOM CTeHKM. 

rM apom ex a h use c k a r AOpHMpytoiua* ro/io- 

BKa COCTOMT U3 KOpnyCd 1 C OKH3MH. BblHOA- 



HeHHoro b bma6 ynopHux <J>/ia«ueB 2 h unnnH- 
Apa-KAeTKM 3. 3aKpen/ieHHo^ Me*Ay <}>/iani4a- 
mm. 0kh3 Kopnyca Buno/iHeHbi cryneHMaTUMM 
b nonepeMHOM ceneHMu. Ha nycTOTe/iow 
CTBOflbHoft MacTM Kopnyca raHKOM 4 3arnHyTbi: 
KOHyc-nyaHCOH 5. ynopnue 4>/iaHt;w 2 w um- 
AHHAP-KAeTica 3. Uw/inHAp-xneTxa 3 4>MKCMpy- 

CTCfl T3 KMM 06pa30M, WTO n/1 OCKOCTH 
CMMMeTpHM OKOH KOpnyCa M yCTdHOBAeHHblX B 

HMxeryneHMaTbtx b nonepeMHOM nanpaB/ieHnn 

CdCTOpOB 6 COBMetMeHbf C n/IOCKOCTRMH cmm- 

MeTpHM npoAonbHHX npo<t>nnbHbtx xaHasoK 
KOHyca-nyancoHa 5. Ha CTBOAbHOH MacTM Kop- 
nyca nOA UH/1HHAPOM-K/ICTICCM 3 M CeKT0p3MH 

6 pa3MetueHa caMoyn/iOTHRtoiuaflcp Tpy6na- 
T^fl Ana<t>parMa 7, BaanMOAe^CTByioiMan c 

6o/1btlJMMH CTyneHflMM CeKTOpOB 6. 

YcTpoviCTBO pa6oTaeT GneAyK>iMMM o6pa- 
30M(4>nr. 2). 

ripn cnycxe b o6caAHyio KO/iOHHy 8 hmjk- 
hhw kohbu ro4»pMpoB3MHoro nnacTbipn 9 pac- 
nonoxeH Ha KOHyce-nyancoHe 5. npimeM 
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BorHyrwe nyMW n/iacTWp« BBeAenbi m ynnpaioT- 
b npoAonbHbie npo<t>wibHue K3H3BKM xoHy- 
nyaHCOHa. nnacTupb naner Ha uiTaHrw 10 

« ero aepxHH* kohcu <t>MKCnpyeTC» topuom 

CMAOBUX UM/IMHAPOB A0PH3 MAM rMAP0MeX3- 
MMHCCKOrO RKopn. 

ripw C03A3HHM pa6oMero AaoneHvin ao- 
pHwpyioman ro/iOBKa bxoamt b n/iacTwpb. pac- 
WMpaa ero ao n/ioTHoro kohtskts c o6csahom 
TpyGda. floA AaaneHneM caMoynAOTHRKWMe- 
c* komuu umamhapmmcckom AMa^psrMbi 7 
nnoTHo npwxMMaiOTca k cieHxaM myxoro yr- 
/iy6neHM« A, co3Aaaa« rcpMCTMM HOCTb b pa6o- 
qeft xaMepe npaxTMMecxM 6e3 paAHanbHoro 
paciunpeHUfl. 

UeHTpanbHdA MacTb AMa4)parMM 7, pac- 
ujwpfiRCb, B03Ae«cTByeT na BbiAowxHye ceic- 

TOPM 6, npVf3KMM3R MX K HCAOXMMaM nAaCTbipA 

(4>vir. 2). 

Ilpw 3tom ocTanbHafl MacTb pacujwpmo- 
iue«c» Ana<t>parMU ynMpaeTca b HenoABM*- 
Hyio BHyTpeH h toK) • noaepxHOCTb 
Uvi/tMHApa-x/ieTKit. . 

Pa6oHne <J>yHKUMM nepeneceMbi Ha 6o/iee 
npoMMyw m AO/irdaeMHyio uMAMHAPMMecKyio 
MacTb Awa4»parMbi. 

. Uw/iMHAPHMecxa* Awa^parMa, pacujwpn- 
«cb. ynnpaeTC« sacTbK) CBoeft oHeiuMew no- 
3Pxhoctw b uw/iMMAp-K/iCTky. B pe3yAbT3Te 
Ma AMait>parMe 803HMicai0T np»Moyro/ibHbie 

BWCTynbl MAM BnaAMHbl (B 3aBMCMM0CTM OT'CTC* 
flfeMM BWABMKeHMJI CeKTQPOB), COOTBCTCTByiO* 
lUMe^OnOpHOft nOBepXHOCTM OCHOBaMMA 
K3)*CA0r0 CCKTOpa. BeAM4MH3 OUABMXCeHMSI 

cexTopa xo/ie6neTCR b aaeMCMMocTM ot touium- 

Hfal CTeHKM 06CdAHOM Tpy6bl, Ha/IMMMP MAM OT- 

cyTCTBMR nnacTWpfl. 

Ha <J>mi\ 3 m 4 noxaaaHbi npeAe/ibHbie c/iy- 
H3M BbiABMJKeHMfl ceKTopoB noA Harpy3K0ft: 
npw pacuJMpeMMHB Tpy6e c MMHMMa/ibMOw toa- 
iumhom CTeHKM (4>mi\ 3) m b Tpy6e c MaxcMManb- 

HOM TOAU*MHOM CTCHKM C IWaCTWpeM .(<t>MI\ 4), 

yctynw. KOTopue npM stom 06/ieraeT AM3<f>- 
parMa no nepMMetpy onopnoft nosepxHOCTM 
0CH0B3HMB cexTopa. He npeBbiiuaiOT 3-3;5 mm. 
Hpw crnatteHHbix xpoMxax m MMHMManbHwx 
3a.3opax b OKHe mokay cexTOpOM m xopnycoM 
mck/1 lOMdeTCR npMMMMa 6wcTporo pa3pyuieHM» 



peawHbi Awa<t>parMbi: 33TexaHMe m nocAeAy*>- 
uiee 33ineM/ieHMe. fla*e b cnysae nopuaa am* 
a<|>parMbi Ma yciyne (noc/ie AAMTeAbjtotf 
3iccnnyaTauMM) a ronoaxe yAaeicn nerxo boc- 
5 cTaHOBHTb Heo6xoAMMoe AaB/ieHwe m 3aaep- 
wMTb ycTaHoaxy n/iacTbipa 6e3 aeapMM m 
oc/io>KHeHMM. npM nopu Be Awa<J>parM w yreMxa 

ttMAKOCTM B03M0XK3 TO/lbKO Mepe3 3330pW B 

OKHe Me*Ay cexTopoM m KopnycoM. rip* xoao- 



10 bom nocaAice ceicropa b okmc cyMMapMa« n/i^- 
maAb aa3opoB He npeBbiiuaeT 20-40 mm . 

YMMTUBan 60/lbUlOM K03T|)<|>MUMeHT COfipOTMB- 

nenm y3Koro meneBMAHoro 3a3opa m nepe- 

KpbiTMR OCHOBHOM erO M3CTM pedMHOM 

15 AMa<t>parMbi. Meo6xoAMMoe AaaiieHMe MOxeT 
. 6wTb zierxo BOCCTaHOB/ieno HesHaMMTenbMMM 

flO B U LU eH Me M np0M3BOAMTe/lbHOCTM HacocHo- 

roarperaia.- 

CyMMapHoe paAMaiibHoe ycMAMe. paaBM- 
20 BaeMoe ronoBKOM. nepeAaercn ne Ha 12. a na 
6 BbiABMXMbix cexTopoB. CiieAOBaTeiibHO. npM 
3tom xe pa6oseM AaBneHMM ycM/ine paAMa/ib- 
Horo B03AeMCTBMq cextopa Ha hcaoxmm ro<t>- 
pbt B03pacTaeT o ABa paaa. mto rapaHTMpyeT 
25 nonHoe npM)K3TMe n/iacrupA. 

d>opMyn'aM3o6peTCHMfl 

TMAPOMexaHMMeckaji AOpHMpyioman toao- 
30 6K3 aaa pacuiMpeHMA ro<t>PMpoBaHHoro nAa- 
CTbipW, B 06caAHOM KOAOMMe, BKAK)Maioma« 

KOHyc-nyaHCOH c npoAOAbHWMM npo4>MAbHw- 
mm xaHdBKaMM, xopnyc c pa3MemeHHWMM b 
HeM caMOynAOTHAiomeMCii Tpy5MaTOft AMa<|>- 
35 parMOM m bwabmxmwmm cexTopaMM, CTyneHMa- 

TbIMM B -CeMeHMM. yCTBHOBAeHMblMM C 
803MO)KHOCTbK> B33MMOACMCTBMA OOAbUieA 

CTyneHbio c Awa<J>parMOM. oTAwqaiom3AC« 

TBM» MTOt C MeAblO yBCAMMCHMA 3^4>eKTMBHOCTM 

40 pa6oTw roAOBKM 3a cneT yeeAMMenMn paA^aAb- 
Horo ycMAM* na cexTopa m yaeAMMeHMfi cpoxa 
CAyx6bi. BWABMXHbie cexTopa BunoAHenbi 
♦ CTyneHMaTbiMM b nonepesnoM ceneHMM, a xop- 
nyc MMeeT cTyneHMaTbie b nonepesHOM cese- 
45 hmm oxh3 noA BWABM^Hbie cexTopa, np*weM 
nAocKOCTM cMMMeTpMM okoh Kopnyca m npo- 
AOAbHbix npo4>M/ibHbix K3HaB0K KOHyca-nyaH- 
coHd coBMeiueHbi. 
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Enhanced efficiency of the bead for expanding the corrupted patch 
Is due to the Increased thrust on the sectors, and Its longer service 
life. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 

* U * n *l*e hydromechanlcal head is lowered In the casing string (8) 
so that the lower end of the corrugated patch (•) Is on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch la held on the rod (10) and 
1U upper end Is then fixed by the actuating cylinders of the mandrel. 
"*ie pressure forces the cylindrical diaphragm (7) to bear on the 
'1 of the blind recess ensuring hermetldty of the working space. 
USE /ADVANTAGE - Repair of casing strings of oU. gas and 
«cher boreholes by installing a steel patch. Enhanced effectiveness 
of the head Is due to increased radial stress on the sectors. 
BuUnn.lM. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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Fig. 3 



[see Russian original for figure] 
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